SUMMARY Twenty women of child-bearing age with intracraniai venous thrombosis are reported. Thirteen developed thrombosis post-partum; 6 while on oral contraceptives. In one patient no cause was found. All diagnoses were confirmed by carotid angiography and in 10 out of 14 patients laboratory data indicated a hypercoagulable state. Coagulation studies were performed in 14 normal puerperal women, matched by age, who served as controls. No statistical differences was found between thrombotic and control groups. Radiologic signs of sino-venous occlusion are reviewed. Conservative treatment with anti-edematous agents, anticonvulsants and antiplatelet aggregants is advocated.
Patients
The 20 patients were seen during two years. Patient ages varied between 15 and 45 years (mean: 32 years). Thirteen developed thrombosis during the postpartum period; 6 were taking oral contraceptives. No other known cause of intracraniai venous thrombosis was found in these patients (table 1). In the puerperal patients the onset of symptoms after delivery fluctuated between one and 16 days. No occurrences were seen 3 weeks after delivery (table 2) . Contraceptives intake varied between 15 days and 30 months (mean: 9 months) (no statistical significance). Signs and symptoms observed in the patients are shown in table 3.
Radiological Studies
Bilateral carotid angiography was carried out in all patients to demonstrate the site of the venous obstruction. Late films (venous phase) were necessary to make an accurate diagnosis. Cross compression was performed in only 6 because of increased intracraniai pressure. Subtraction films are desirable to demonstrate venous filling and were made in 14 patients. The site of obstruction as shown on the angiogram is seen in table 4. The site of drainage was also assessed by the carotid angiogram (table 5) . Oblique views of the angiogram are important to demonstrate the site of obstruction ( fig. 4) . Subtraction studies are not always necessary to demonstrate sino-venous occlusion, but they are desirable and 10 of our patients required this technique to show the defect. In superior sagittal sinus thrombosis the occlusion is seen as a filling defect ( fig. 1 ). This is readily appreciated if compared with a normal late carotid We compared these 14 patients with 14 healthy women studied during the immediate post-partum period (first 24 h). Normal values for these tests in our laboratory are: a) prothrombin time less than 1 sec greater than control; b) PTT 4 sec greater than control; c) TT less than 3 sec greater than control; d) Fi 200-400 mg percent; e) platelet count 180,000 to 350,000/mm 3 ; 0 EL negative at 90'; g) TGI 80-120; h) AIII no longer than 5 sec; i) FLP normal up to 16 Mg/ml; j) F3P 23-33 percent with 100,000 platelets; k) F4P no longer than 3 sec compared with control; 1) EG negative; m) P negative. Results of the coagulation studies in 14 patients with sino-venous occlusion are shown in table 6. Results of the clotting tests in 14 normal women during the immediate post-partum period are in table 7 . We considered that a patient had a hypercoagulable state when 2 or more coagulation studies were abnormal. 2225 With these criteria, 10 out of 14 patients with intracraniai venous thrombosis had tests suggesting a hypercoagulability state and 13 out of 14 normal women during the immediate puerperal period also indicated hypercoagulability.
Treatment
The treatment received by these patients is outlined in table 8. Surgical thrombectomy was performed in 4 patients of whom one died. All patients who had surgery had severe increased intracraniai pressure and rapid visual loss. Seventeen patients recovered, 2 had previously realized. 20 It is recognized as occurring most often in women taking oral contraceptives, 1 ' ''•• " during the immediate post-partum period, during pregnancy, 1216 - 19 ' 22 and in elderly patients with congestive heart failure. 20 Marantic or non-infectious sinus thrombosis also occurs as a complication of malnutrition, sepsis, systemic tuberculosis, congenital heart disease, secondary and primary polycythemia, dehydration, closed head injuries, leukemia, postoperative states, shock, diabetic keto-acidosis, disseminated intravascular coagulation of various causes and paroxysmal nocturnal hemoglobinuria.
111
*' w None of these was found in our patients. The immediate post-partum period is most commonly associated with intracranial venous thrombosis and this is in agreement with other reports. 18 Batson, in 1940, 2 suggested that retrograde venous embolization through the paravertebral venous plexuses during the period of increased intra-abdominal (and intrathoracic) pressure could account for some of the occurrences. This theory does not explain why some develop the illness during pregnancy, after an abortion, or after intake of contraceptives. Factors that may be of importance are: a) sluggishness of the blood flow in the sinuses; b) absence of venous valves with the consequent changes in pressure during the Valsalva maneuver; and c) rugosity of the sinus walls which may predispose to platelet adhesion. These local and mechanical factors, however, exist in all individuals and only a small number develop the disease. Several authors 6 ' 7 have found a hypercoagulable state in women during the post-partum period and in women who ingest contraceptives. 810 Dindar et al. s consider that with oral contraceptives two mechanisms operate; a) a state of hypercoagulability with an increase in platelet adhesiveness and aggregability with an increase in factor VII, IX and X and high prothombin and fibrinogen; b) changes in the endothelium of the blood vessels, mainly endothelial proliferation. Poltera 4 has described endothelial proliferation in the dural sinuses in 2 patients with thrombosis of the superior sagittal sinus secondary to taking contraceptives. Ten of 14 patients with intracranial venous thrombosis had a hypercoagulable state. When they were compared to a group of puerperal women matched by age, the difference was It is likely that the abnormalities in the clotting tests in the group with intracranial venous thrombosis are not a consequence of the venous thrombosis in itself, but rather a condition accompanying local or systemic factors not clearly understood, which may cause venous thrombosis.
The incidence of intracranial venous thrombosis in women taking contraceptives is not known and there have been only 11 fatal cases reported in the The treatment of venous thrombosis has been much discussed because the presumed hemorrhagic nature of the lesion is a contraindication to use of anticoagulants. Krayenbuhl 15 has given anticoagulants to 17 patients apparently without complications. Fairburn 16 reported 2 patients treated with heparin. He believed this therapy arrested progression of the illness and recommended it. More recently, Gettelfinger and Kohmen 11 reported that medical therapy with antiedema agents and dipyridamole may be the treatment of choice. Seventeen patients in our series received conservative treatment with anticonvulsants, antiedema agents and dipyridamole. All the patients treated medically survived and only 2 had sequelae; none had evidence of intracranial bleeding before or during therapy.
We believe that surgical thrombectomy of the superior sagittal sinus is indicated in a small number of patients: when there is 1) rapid visual loss (over one week); 2) medical treatment fails to control raised intracranial pressure and the patient's life is threatened. Surgery should not be done for cortical vein thrombosis or hemorrhagic infarction. It is doubtful that surgery would help patients with massive cerebral infarction or edema.
In all surgical patients an organized thrombus was found. The surgical technique used a transverse midline incision of approximately 5 cm immediately in front of the coronal suture. The superior sagittal sinus was opened enough to introduce a Fogarty catheter No. 5. The sinus was found occupied by the thrombus and did not bleed. The catheter was introduced in a retrograde and anterograde direction, and the balloon was inflated after passing the site of the obstruction. The catheter was then slowly and gently withdrawn. When the flow was re-established, fresh blood appeared on both ends.
Dynamic radionuclide scanning with oblique views 21 is a noninvasive reliable method for diagnosis. However, in a few patients it did not show obstruction of the cortical veins but only of the major sinuses.
Computed tomography may be of help in demonstrating a hemorrhagic infarct. Carotid angiography is still preferred for the diagnosis of sinus and cortical vein thrombosis as it shows the site, the probable extension of the thrombosis, the sluggishness and congestion of the venous circulation, the morphology of the veins, the degree of recanalization, and the drainage of the system.
